The rapid increase of paddy field acreage has led to widely descending of groundwater table in well irrigation paddy area of low-land in Sanjiang Plain recent years. More and more "hanging pump" and partial over pumping phenomenon have been occurring in well irrigation paddy area of low-land. Therefore, the groundwater resources in Sanjiang Plain need to be recharged urgently. For solving the mentioned problems upon, the authors took Farm 853 as an example, analyzed the law of multi-time scale series and characteristics of actual annual precipitation change in Farm 853 through using the wavelet theory, and the main periods of annual precipitation change and variation trend of drought-flood in this area were obviously. The study can provide scientific decision for fully utilizing precipitation, recovering groundwater and sustainable utilization in Farm 853 so much as the entire Sanjiang Plain.
INTRODUCTION
Sanjiang Plain lies in the eastern of Heilongjiang province; it is an alluvial plain of Heilongjiang, Songhua river and Wusuri river. The total area is 109 thousands km 2 , the area of cultivated land is 3667.7 thousands hm 2 (Liang
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Dong Liu , Qiang Fu, Yongsheng Ma , Aihua Sun Chunying et al., 2004) , and it is an important commodity grain base of China.
There is large area of lowland and flatland in Sanjiang plain. The soil of most area is heavy clay which the drainage capacity is low, and easyly leads to water logging disaster and yield reduction. From the 1980s, for reclaiming the lowland, many farms had begun to plant rice in Sanjiang plain, to control water logging and the action had obtained significant benefits. During 1981 to 2000, the paddy acreage rapidly increased from 70 thousands hm 2 to 953 thousands hm 2 in Sanjiang plain and mainly is irrigated by well irrigation. The well irrigation paddy was 659 thousands hm 2 in 2000. Owing to the paddy acreage rapidly increased and need to open large quantity of groundwater, the water consumption of well irrigation in Sanjiang plain was 4.56 billion m 3 in 2000. Additionally, the severe water wasting leads to groundwater table decrease rapidly. In Sanjiang plain, the 'hanging pump' and partial overdraft phenomenon often occur, the dynamic equilibrium of groundwater resources in Sanjiang plain has been severe damaged. Therefore, strengthen the study on groundwater recharge of Sanjiang plain is necessary. The precipitation is a main source and an important factor for groundwater artificial recharge. The multi-annual average precipitation is about 560mm, the annual variation of precipitation is great, and the annual distribution is very uneven (Li Shifeng et al., 2000) . Therefore, study on the long term variation characteristics of annual precipitation in the area of lowland, well irrigation paddy, analysis the change law of drought and flood in Sanjiang plain are important for groundwater resources recovery and sustainable utilization.
The traditional methods that study the multiple time scale variation characteristics of precipitation mainly conclude Fourier analysis, Filtering analysis, Time series analysis etc, the study basis of these methods are only for single time scale, haven't the localization properties on both the time and frequency domains, and lack the mathematic rigorous on the diagnosis to the mutation points (Chen Huailiang et al., 2005) , therefore they cannot comprehensively reflect the multiple time scale variation characteristics of precipitation. Wavelet analysis developed from 1980s, which has the time frequency multi-resolution function and strict mutation point analysis function in mathematic significance, it can simplify multiple time scale analysis (Chen Huailiang et al., 2005; Xu Yueqing et al., 2004) , therefore better than all those traditional methods mentioned above and in recent years it has been widely used in the study on the climate multiple time scale analysis. The paper had taken the Farm 853 as a case, used the wavelet analysis theory to diagnose the multiple time scale characteristics of the 47 years precipitation time series of Farm 853, reveal the cycle characteristics of annual precipitation and change trend of drought and flood in the Farm 853, provided the scientific basis for the groundwater recovery and key problems study on regional water saving agriculture.
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THE BASIC PRINCIPLE OF WAVELET ANALYSIS
Wavelet function
There are many kinds of wavelet function, often using Marr wavelet, Morlet wavelet and Wave wavelet etc. in the wavelet analysis (Ou Suying et al., 2004; Liu Zhongyang et al., 2005; I. I. I ppolitov et al., 2002; Wang Wensheng et al., 2005) . This paper selected the Morlet wavelet that is better in both the time and frequency domain locality, the function is 
Wavelet transformation
Wavelet transformation is the key of the Wavelet analysis. For the Wavelet function ) (t given and satisfy some conditions, the constant Wavelet transformation of time series
is Wavelet transformation coefficient, a is scale factor, as the length of Wavelet period, and b is time factor, as the translation time. (Liu Zhongyang et al., 2005; Wang Wensheng et al., 2005; Wu Dongjie et al., 2004) The hydrological time series are mostly discrete in practical application, for example
interval . The formula (2) can be revised (Liu Zhongyang et al., 2005 ; I. I. Ippolitov et al., 2002; A. Subasi et al., 2005) as: severe damaged the balance of local groundwater resources. In order to save the groundwater resources and realize the sustainable development of groundwater resources, this paper set the Farm 853 as an example, according to the wavelet analysis theory mentioned above, the multiple time scale analysis for measured series of annual precipitation data in Farm 853 has been analyzed and know the detail structure and change trend in different time scale.
THE CASE STUDY
Data collection and treatment
The data of annual precipitation from 1959 to 2005 ( n = 47) have been collected from the meteorological observatory in the Farm 853. For treatment convenient, the measured sequence data of annual precipitation was anomaly treated (that is centralization), and drew the curve of annual precipitation series, see figure 1. Because the Morlet wavelet belongs to complex wavelet, its wavelet transformation coefficient concludes the real part and deficiency part. Learn from the literature (X. C. Mi et al., 2005 , Zhang Shaowen et al., 2004 Cui Fenglin et al., 2000) , the module square of wavelet transformation is proportional to the energy that the function 
Time and frequency analysis of annual precipitation anomaly sequence
According to the methods mentioned above, drawing the module square (see figure 2 ) and real apart (see figure3) contour maps of the wavelet transformation coefficient of the Farm 853 annual precipitation anomaly sequence, and analyze the time and frequency change of annual precipitation anomaly sequence. 1959 1961, 1968 1973, 1974 1977, 1982 1985 and 1987 1993 ; the energy change of the other stages time scale signal are weaker.
3.3.2
The time and frequency analysis of wavelet transformation coefficient real part
The change of different time scale, the distribution of catastrophe points and its phase structure as shown in the Figure 3 , the time scale of 1 4 years, 4 12 years and 25 37 years represent the most obvious, positive and negative phase appeared alternative, its central time scales are about 3 years, 7 years and 30 years respectively. In addition, the 12 21 years time scale also has representation, its central time scale is about 17 years. In order to show the fluctuation characteristics that drought and flood of the Farm 853 annual precipitation anomaly sequence changed alternative, fixed the value of the time scale a (respectively =3, 7, 17, 30) The figure 4 shows that the real part change process of wavelet transformation coefficient of different time scale, now take the 7 years time scale for an example, analyze the drought and flood change of precipitation and the location of the transformation points of positive and negative phrase. According to the real part change process of wavelet transformation coefficient of different time scale in the figure 4, obtained a conclusion that before 1960, 1964 1967, 1971 1974, 1978 1982, 1987 1990, 1994 1996, 2000 2002 are positive phase, which express the abnormal large amount of rain; from 1961 1963, 1968 1970, 1975 1977, 1983 1986, 1991 1993, 1997 1999 and after 2003 are negative phase, which express the abnormal small amount of rain; 1961, 1964, 1967, 1970, 1974, 1978, 1982, 1987, 1990, 1994, 1997, 2000 and 2003 are the catastrophe point of drought and flood.
Main period analysis of annual precipitation sequence
The main period of the annual precipitation sequence of Farm 853 changed with the time can be studied by the wavelet variance. According to the methods mentioned above, using the wavelet transformation coefficient has solved in different scales, and by means of computer programming, draw the wavelet variance of annual precipitation anomaly sequence, see figure 5 . Seeing from the figure 5, the main peaks of wavelet variance respectively occurred at the point which the scale a equals to 3, 7, 17 and 30, the first peak is the wavelet variance which the scale a =3 corresponds to, shows that the period about 3 years oscillated strongest, it is the first main period, the second, the third and the forth main period is 7 years, 30 years and 17 years respectively. 
CONCLUSION
Wavelet analysis can unfold the fine structure of the hydrological time sequence, and offer a new way for analysis the change characteristics and mutation characteristics of the multiple time scale of the hydrological time sequence.
The annual precipitation sequence of the Farm 853 may has 3 years, 7 years, 17 years and 30 years altogether four main periods was recognized by wavelet analysis, in the four main periods only the 3 years and 7 years main period are obviously and the main periods of 17 years and 30 years has not been clearly.
Through wavelet analysis, the change trend of precipitation of the Farm 853 was roughly opened out, we can use fully the rain and flood resources in the stage of precipitation on the high side to artificial recharge groundwater, speed up the recovery of groundwater resources, thus realize the sustainable utilization of local groundwater resources.
